The aim of this study is to determine the epistemological views of secondary education pre-service teachers and to evaluate those views. The data used in the study, which was carried out using survey model, was obtained through a questionnaire applied to 420 pre-service teachers studying pedagogical formation at Firat University. The data were analyzed using descriptive statistics techniques. In the study, it was discovered that teacher candidates had views similar to those defended by quantum and postmodern paradigm regarding the three basic dimensions of epistemological belief: source, certainty, and simplicity of knowledge. As for the dimension of the source of information, it was observed that male teacher candidates and Mathematics Department teacher candidates had more positivist views compared to others. Regarding the dimension of complexity of knowledge, female teacher candidates were closer to positivism, and as for the certainty of knowledge, teacher candidates from the departments of physics, chemistry and biology had views closer to quantum and post-modern epistemology.
Introduction
In Turkey, a comprehensive restructuring was introduced first in primary school curricula and then in secondary school curricula with an attempt regarded as a "reform" by the Ministry of Education in 2004. With this reform, the curricula were emancipated from the effects of Newtonian and positivist paradigm, and they were drawn closer to constructivism, quantum and postmodern paradigm (Çulhaoğlu, 2005 , as cited in Çeken, 2006; Yangın, 2005) . The direction of this reform, which can be considered in many respects, is explained by Ünder (2010) as "from Newtonian mentality to quantum mentality". So, this reform can be defined as a transition of the curricula from "objective knowledge" to "subjective knowledge".
The epistemological dimension of the 2004 reform, which is summarised briefly above, has a potential to deeply affect the objectives, content and applications of the primary and secondary school curricula, because in education, which is an informing process in a sense (Açıkgenç, 2010) , the effect of the acceptances concerning knowledge has a determining effect. Thus, it can be expected that the reform in which objective knowledge was abandoned and subjective knowledge was prioritized, may in the medium term lead to significant changes in the implementation of primary and secondary school curricula. There is a close relationship with the structure of information and curriculum design (Eren, 2006; Karakaya, 2001) . Besides, learning and teaching theories and implementations are also based on epistemology (Hofer, 2008; Ernest, 2005 , as cited in Fer & Cırık, 2007 . When all these are taken into account, what is expected of secondary school teachers at this point is to understand the epistemological base that the curricula, the product of the abovementioned reform, are based on and to implement those curricula in accordance with their nature. In order to do this, teacher candidates should be developed prior to service in terms of epistemological beliefs including the framework (Aksan, 2006; Eren, 2006) regarding the nature, certainty and limits of knowledge and how it is acquired. However, when the existing practices are considered, it can be said that there are some problems regarding this issue in Turkey. Therefore, it is important to shed light on the epistemological views of pre-service teachers.
The purpose of this study is to determine the epistemological views of secondary education teachers and to evaluate those views in terms of some variables.
2. Method
This study was carried out using survey model, and it is descriptive. Survey model is based on describing and explaining the current situation by taking samples from the population (Karasar, 2005) .
Population and sampling
The population of the study covers 1926 secondary education teacher candidates studying pedagogical formation at Fırat University in 2011-2012 academic year. The sampling consists of 420 teacher candidates taken from the population by random sampling. The distribution of the teacher candidates making up the sampling according to the variables is given below. Gender: female (n=200; 47.6 %), male (n=220; 52.4 %). Department: Mathematics (n=52; 12.4 %), Physics, Chemistry and Biology (n=46; 11.0 %), History and Sociology (n=120; 28.6 %), Theology (n=50; 11.9 %), Others (n=152; 36.2 %).
Data analysis
The data used in this study were obtained through a questionnaire developed by the researchers. The statistical data of the questionnaire which was prepared taking into account the methodology and which was tested via factor analysis are as follow: Cronbach's alpha= 0,692; KMO= 0,694; Bartlett test (666)= 3536,788 (p=0,000). The factor loads of the items in the scale are between 0,417 and 0,756. When all these values are considered, it can be admitted that the scale has construct validity and is reliable (Büyüköztürk, 2002) . In the analyses of the data mean, standard deviation, "t", ANOVA, MWU and KWH tests were used.
Findings
The views of secondary school teacher candidates on the source, certainty and simplicity of knowledge in epistemology are given in Table 1 . 2.88 1.14 3-The source of knowledge is intuition.
3.44 1.01 4-Holy books are among the sources of knowledge.
3.98 1.04 5 -The source of knowledge is the synthesis of mind and intuition.
3.60 .97 6 -Knowledge is objective, absolute and always true.
3.29 1.12 7-Knowledge isn't absolute, it is in language-culture context and subjective.
3.51 1,10 8-Knowledge has both subjective and objective dimensions.
3.93 .93 9-Knowledge is a plain and simple phenomenon.
2.56 1.17 10-Knowledge is a complex phenomenon.
3.73 1.05
When the items in Table 1 are evaluated in the dimension of the source of knowledge, it is observed that teacher candidates remain undecided for the items suggesting that the source of knowledge is "mind and senses" (1=2.87) and "object" (2=2.88); they agree with the items suggesting that the source of knowledge is "intuition" (3=3.44), "holy books" (4=3.98) and "a synthesis of mind and intuition" (5=3.60). Among the views of teacher candidates on these items, there is a significant difference in terms of gender regarding the first item (MWU=19028,000; p<.05).
The first item has been adopted more by male candidates (MR2=224.01) compared to female ones (MR1=195.64). Also, there is a significant difference in the first item again with respect to the department variable (KWH(415-4)=67.573; p<.05). Thus, the item has been agreed upon more by the students at Mathematics Department (MR1=59.46) compared to those at Theology Department (MR4=43.22). When the items in Table 1 are handled in the dimension of the certainty of knowledge, teacher candidates are undecided (6=3.29), but they agree with the items "knowledge is temporary" (7=3.51) and "knowledge has quantitative and qualitative dimensions" (8=3.93). There is a significant difference in the views of teaches candidates regarding the eighth item with respect to the department variable (F(415-4)=4.962; p<.05). Scheffe test has showed that the difference is between the first and the fifth groups. Thus, the item is agreed upon more by the students at the Department of Physics, Chemistry and Biology (2=4.17) than other by students (5=3.67).
If the items in Table 1 are evaluated in the dimension of the simplicity of knowledge, it can be observed that teacher candidates don't agree ( 9=2.56) with the item "knowledge is simple", whereas they agree ( 10=3.73) with the item "knowledge is complex". Among the views of teacher candidates on these items, there is a significant difference in the tenth item in terms of gender (MWU=18852.000; p<.05). Thus, the tenth item has been agreed upon more by male candidates (MR2=224.81) compared to female ones (MR1=194.76). The significant difference in the ninth item in terms of department variable (KWH(415-4)=13.881; p<.05) is between the first and the third group. Hence, it is found out that the item is agreed upon more by the students at the Mathematics Department (MR1=100.42) than students at Sociology Department (MR3=80.47).
Discussion and results
The discussions on the source, certainty and simplicity of knowledge, the three dimensions of epistemological beliefs, have been going on. In general, Newtonian and positivist epistemology sees knowledge which they think is the product of mind and senses as an objective, certain and simple phenomenon (Yanık, 2008; Fer & Cırık, 2007; Tezci & Uysal, 2004; Murphy, 2000) . However, quantum and postmodern epistemology accepts knowledge which they think is subjective as temporary and they treat knowledge in the context of language and culture (Erdemir & Koç, 2010; Çakmak, 2010; Bal, 2008; Aslan & Yılmaz, 2008; Murphy, 2000; Özden, 1999) . Since this disagreement in epistemology has important effects on the theory and application dimensions of education, it is necessary to know the views of secondary education teacher candidates on this matter.
It has been discovered in the study that secondary education teacher candidates have views close to those of quantum and postmodern paradigm in the dimensions of the source, certainty and simplicity of knowledge. Departing from these findings, it can be said that epistemologically the pre-service teachers included in the study have views similar to those in subjective knowledge conception.
When the study is evaluated in terms of variables, male candidates have a more positivist view than female ones on the source of knowledge whereas they keep close to postmodern epistemology when the complexity of knowledge is concerned. The positivist views of male candidates on the source of knowledge may be concerned with "the tendency of men to be the lord of the certain and absolute knowledge they inherit" (Whitmir, 2003, as cited in Aksan, 2006; Schommer-Aikins, 2004) . As for the departments, students at Mathematics Department have more positivist views than those at Theology Department on the source of information and then those at the Department of History and Sociology on the simplicity of knowledge. As for the certainty of knowledge, teacher candidates at the Department of Physics, Chemistry and Biology have views close to subjective knowledge conception when compared to others.
In the final analysis, the fact that secondary education teacher candidates have views close to quantum and postmodern epistemology can be regarded as an advantage in terms of the acquisition of curriculum literacy and comprehension of the global scale transformations in education.
